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swfer) Stauffer Chemical Company

il
L_\_'/‘:J Wastport, Connecticut 088681 / Tel, (203) 222.3000 / Cable "

ufchem"

October 4, 1984

Mr, Richard L, Zambito

Regional Project Officer

U,8, Environmental Protection
Agency

Region II1

6th and Walnut Streets

Philadelphia, PA 19106

Re: Progress Raport
Feasibility Study
Delaware City PVC Site

Dear Mr, Zambito:

Enclosed please find the first scheduled progress report for the
subject project. This report is being submitted in accordance with the
Adninistrative Order on Consent of May 23, 1984, between Formosa Plastics
Corporation, Stauffer Chemical Company, the State of Delaware and U.S.
Environmental Protection Agency., The report was prepared jointly by
Malcolm Pirnie, Inc. and Roux Associates, Inc, for Stauffer and Formosa
and surmarizes the work conducted in Items 1,0 through 3.0 of the Remedial
Action Feasibility Study Outline, Attachment C of the Order referenced
above,

In addition, attached to this letter is a tabulation of the analytical
results, Table I, for samples collected B/21 through 8/23/84. Review of
Table T will show that at three wells, OW-10, OW-11 and OW-17, compounds
other than EDC, VCM and TCE were detected.

In an analysis conducted on samples collected from OW-15 in April,
1983 an unidentified compound was detected and reported to the Agency
April 21, 1983, as a nonpriority pollutant, Comparison of the GC data of
the previous detection to the current detections in OW-10, OW-15 (17,000
ppb) and OW-17 shows a similar GC pattern leading Stauffer to suspect that
these are the same compound, The compound has a GC retention time which
indicates it to be more volatile than VCM.

Should you have any questions regarding this letter or the attached
material, please do not hesitate to contact me. I look forward to meeting
with you ghortly at the scheduled review meeting.

Sincerely,

Bhes ﬂﬂf//ﬂ/m
uce‘{ MeClellan ARS
BSM: dm
Attachment B 00' 77
ee: R, Boyer (FPC)

J, DeMartinis (Roux)

M. Mann (Malcolm Pirnie, Inc.)
S. Young (State of Delaware)
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TABLE 1

***Analysis of Delaware City Plant Well Water For Viny&iChloride
Monomer (VCM), 1,2-Dichloroeﬁhane (EDC), and Trichloroethylene (TCE)

Samples collected 8/21 ~ 8/23/84
Samples analyzed 8/24 ~ B/31/84

Concentration (ppb)

Sample . vem EDC ICE Other Compounds

oW~ 3 ' *ND *%Det  ND ND

oW~ 5 310 1600 ND

Oow-10 Det 230 One at 100 ppb

ow-11 250 40 Three at 17,000,
50, and 25 ppb

oW-13 ND ND ND

ow-14 . ND ND ND

oW~16 ND ND ND

ow-17 210 3400 One at 3,400 ppb

oW-17a ND Det ND )

°0W~-18 ND ND ND

°OW-19 . ND ND ND ™

OoW=-22 ND . ND ND S’

°OW-28 ND ND ND

°OW-29 ND ND : ND

oW-30 50 1100 ND

oW-31 ND ND ND

°0W~32 ND ND ND

OW~33 ND ND ND

Lower Limit
of Detection 10

QA spikes at 10 ppb
(Average % recovery from .
duplicate analysis) * 105% 938 944

® -~ samples split with EPA's contractor, NUS.
*ND ~ Not detected.
**Det- Detected below the lower limit of quantitation = 3 ppb,
*** ~ Analysis by purge and trap gas chromatography with flame
lonization detection,
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CONSULTING GROUNDWATER GEOLOGISTS 0 Red)
/'j ROUXASSOCIATRS INC {

60 NORTH NEW YORK AVENUE
m PO BOX 266, HUNTINGTON, NEW YORK 11743 816 673.4921
PO BOX 160, FAIRFIELD, CONNECTICUT 06530 203 2541430

September 27, 1984

Mr. Bruce McClellan
stauffer Chemical Company
Nyala Farm Road

Westport, CT 06881

Dear Mr. McClellan:

Enclosed please find a formal report summarizing the work
conducted in 1.0 through 3.0 of the Remedial Action
Feasibility Study for the Delaware City Site. This report
has been prepared jointly by Malcolm Pirnie, Inc. and Roux
Associates. Included are a summary of the site conditions,
statement of response objectives and criteria evaluation
process, and remedial options selected for further
evaluation.

Should you have any questions on any of the above, please do
not hesitate to contact us.

Sincerely yours,
Malcolm Pirnie, Inc.

Mkl f. Hon P2

Michael J. Mann
Manager, Hazardous Waste

Roux Associates Inc.
}%Z»a%; K5b56z¢4zana»

James DeMartinis
Senior Hydrogeologist

cc. Mr. Robert Boyer, FPC
Mr. Mel Beers, SCC

AR300179
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1.0 PROJECT UPDATE

A finding of EDC and VCM in a domestic supply well on
stauffer Chemical Company property on April 20, 1982
prompted an inveucigation of the source of these
compounds, their impact on the Columbia aquifer, and
their potential impact on other nearby wells. B detailed
hydrogeologic investigation including monitoring well
installation, a resistivity survey and well-sampling was
conducted and results are described in the Roux
Associates, Inc. report dated 2/4/83. The source(s) of
the EDC and VCM to the ground water and the limits of
EDC/VCM in the Columbia aquifer were identified and are
specifically designated in the subsequent Administrative
order of Consent signed by Stauffer Chemical Company,
Formosa Plastics Corporation Delaware, DNREC and EFA on

May 23, 1984,
1.1 Additional Monitoring Well Installation

After the submittal of the 2/4/83 report, EDC and VCM

were detected in the Foraker Getty and stapleford

Chevrolet wells south of the mapped plume area. o AR300180

monitoring wells, OW-30 and OW-31, were lnstalled to

determine if these occurrences were related to the plume.
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At this time two additional wells, OW-32 and OW-33, were
QBNHNAL
also installed to better define the northern term QRGdY”

the plume. The analysis of ground-water samples from the
four wells did not show EDC or VCM. It was concluded
that the EDC/VCM found in the two domestic wells was a
slug which became detached from the main plume, prior to

discharge into Dragon Run.
1.2 Existing Site Conditions

A water table map compiled from data collected on April
10, 1984 is shown on Figure 1. Stauffer has routinely
collected water-level data on a regular basis through
1983~1984 (Table 1), Figure 1 is a representative water
table map. The configuration of the water table has not

varied significantly during this period of time.

Figure 1 shows a mound in the water table under the
western portion of the PVC plant property. The highest
water level in this mound was recorded at OW-1l, east of
the identified source(s). This level is probably caused
by water losses at the plant (fire water ponds, cooling
water towers) upgradlent of the identified source area,
Ground water flows from the area of this mound to the
northwest, west and southwest. Ground water containintRBUOlBl

EDC and VCM is flowing west from the area of the PVC
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impoundments. Ground water flowing to the northwest
toward OW-5 turns in a northerly direction (roughly
parallel to Route 13) and flows toward Red Lion Creek.
Ground water flowing from the PVC plant toward OW-16

turns in a southerly direction and flows to Dragon Run.

The sediments are more permeable and the gradient is
steeper to the south especially near the tributary to
Dragon Run, This is indicating that a greater amount of

ground water is discharging into Dragon Run,

Figure 2 shows the EDC/VCM plume as taken from Roux
Associates' report "Hydrogeology and Ground-water
Conditions" dated February 4, 1983. Values of EDC and
VCM from the most recent round of sampling (August 1984)
are plotted on this figure to compare with the limits of
the plume identified in the Roux Associates report and in
the Administrative Order of Consent dated May 23, 1984,
Comparison of this figure, subsequent sampling results

and the latest results indicate:

{1) The ground-water sample from OW-30 shows 1,100 ppb
EDC and 50 ppb VCM, This finding is consistent with
ground-water flow directions mapped over the past

year, This well showed no EDC or VCM the first (and

AR300184
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only) time it was sampled, This finding as well as
previous findings in the Foraker Getty and
Stapleford wells appear to represent a slug which
became detached from the plume prior to discharging

into Dragon Run.

It appears that the plume has stabilized in the
northerly direction. Despite findings of EDC and
VCM in OW-5 from the inception of the project, OW-
33, OW~-32 and OW~-22 have never shown EDC or VCM.
Sediments in the Columbia aquifer in this area are
significantly less permeable than those to the south
and the gradient is flatter (Figure 1).

No wells west of Route 13 have ever shown EDC or VCM
(OW~-33, OW~-29, OW~31, OW~28 in the most sampling -

all others in previous samplings).

1.3 Determination of Seepage Velocity from the Columbia
Aquifer through the Merchantville Aquitard into the

Magothy.

During the drilling of OW-31, OW-32 and OW-33,
undisturbed samples of the Merchantville Formation were
collected and analyzed for permeability. The three
samples had permeabilities of 8.3 x 1078, 6.8 x 1077 and

1.8 x 1078 cn/sec, respectively.

AR300186
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The Darcy Equation can be used to calculate the average
seepage velocity of a mass of water progressing through
the pore spaces of the Merchantville as follows;
Ki
Vg = De
where Vg, = seepage velocity
K = permeability of the Merchantville
i = hydraulic gradient under which seepage occurs

ng = effective porosity of the Merchantville

K has been determined by laboratory analysis on
undisturbed Mechantville samples and a value of 1 x 108

cm/sec will be substituted into the above equation.

The hydraulic gradient is the head difference between the
Columbia and Magothy aquifers (h) divided by the
thickness of the Merchantville (1). The head difference
is estimated at 25 feet as the piezometric surface of the
Magothy is estimated at 15-20 feet above mean sea level
(Sundstrom and Pickett, 1971),% This is probably a high
number, The thickness of the Merchantville is assumed to
be 20 feet (based on test boring data) though it is

probably thicker under most areas of the plume.

The effective porosity of the Merchantville is estimated
at 30 percent or 0,30,
lone Avallability of Ground Water in New Castle County

14 zhe page fdfmed {n thid frame {4 not as aeadable on Legible ad thia
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Substituting these values into the above equation;

(10"8 cm/sec) (1.25)
30

8 4.2 x 1078 cn/sec or

Vg = 1.3 cm/year
Since the thickness of the Merchantville is approximately
20 feet or 609.6 cm, it would take 469 years for ground
water in the Columbia aquifer to penetrate the

Merchantville and enter the Magothy.
1.4 Installation of 2" Diameter Observation Wells

During the week of August 13-17, 1984, eleven two-inch
diameter observation wells were installed at the Delaware
City site by H.P. Drilling of National Park, N.J. These
wells were drilled and installed in accordance with
Attachment I of the Administrative Order of Consent under
the supervision of a geologist from Roux Associates.
Locations are shown on Figure 3 and construction details

are given in Table 2.

One soil sample was collected from one piezometer boring
at each pumping well location. A sieve analysis and a
determination of organic carbon content is presently
being run on each sample to help evaluate rate of

migration of ELC/VCM in the aquifer.

AR300188
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At the completion of drilling all wells were developed by
surging with aix. This was done to remove any drilling
fluids that might still be in the formation and to insure
a good connection between the aquifer and the well

screen.
1.5 Specific Capacity Testing

Selected monitoring wells, both inside and outside of the
plume, were test pumped for fifteen minutes at 50, 30,
and 10 gallons per minute respectively. Water levels
were measured regularly prior to, during and after
pumpage. It was determined that none of the wells tested
could sustain 50 gpm over an extended period of time
(greater than 15 minutes). Some wells could be pumped at
30 gpm but water levels would decline into the screen

zone with time.

oW~12, OW~15 and OW~7 had specific capacities of 1.32,
2,01, and 1.42 gpm per foot of drawdown respectively.
Other wells tested and thelr specific capacities are ae
follows: OW~-l (3.53), OW-2 (2.39), ow-6 (1.56), Ow-8
(3.68), ow~9 (0.70), OW~10 (3.02), ow-11l (1.00), OW~-16
(0.80), OW-17 (5.15), OW-28 (5.38) and OW-29 (7.52).
This demonstrated that OW~12, OW~7, and OW~15 could be
pumped at between 10 and 15 gpm for the long term pumping

tests.

AR30019!
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1.6 Pre~Pump and Pump Tests

To determine aquifer hydraulic parameters necessary for
design of any potential ground-water intercept system,
the following pump test program was conducted according

to Attachment 1 of the Administrative Order of Consent.

During the week of August 20, 1984 a pre-pump test was
run on OW-12 and OW-15. The purpose of the pre-~pump
tests was to make sure that drawdown could be measured in
the surrounding 2-inch observation wells at the allowed
pumping rate. Wells OW~12 and OW-15 were pumped for
approximately 2~3 hours each using a submersible pump.
Water levels were measured in the 2-inch observation
wells. All observation wells (with the exception of the

water table piezometer P-4) showed drawdown.

On August 29-30, 1984 a pump test was conducted on OW-~12,
For this test, Stevens Type F water-level recorders were
set up on three of the 2-inch diameter observation wells;
P-11, P-9, and P-5. Water levels in the remainder of the
wells and the pumping well were measured by using

electronic probes and steel tapes.

AR300192
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TABLE 3~ Pumping Tests -~ Frequency of Readings

Elapsed Time (minutes) Frequency of Measurements

Every 30 seconds
Every minute
Every 2 minutes
Every 5 minutes
Every 10 minutes
Every 20 minutes
Every 30 minutes

Every hour

AR300193
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A discharge pit was dug by a backhoe approximately midway

between OW-12 and OW-15 (Figure 3), This pit was dug to
accomodate the discharge from these two wells during the

course of the pump test.

During the course of the pump test, water levels were
measured in wells on a reqular basis (Table 3) and the
recorders were ticked and the time written directly on
the chart., Water levels were also taken in OW-15 during
the test as this well used as a background well. A rain
gauge was set up on-site to measure any precipitation

during the tests. However, no rainfall occurred.

Prior to the pump test, water levels were taken for
several days in OW-12, the surrounding cbservation wells,
and OW-15 and these levels used for pre-pump test data. .
The discharge rate was measured frequently during the
test and was constant at 10.3 gpm. The temperature of
the discharge was also recorded. All data was put on
pump test forms and plotted on graph paper in the field
(see Figure 4 and Table 4). The test was shut down after
33 hours because sufficient data to analyze and interpret
were collected. At the completion of the pump test a 100

minute recovery test was conducted.

AR300197
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On September 5-6, 1984 a 24 hour pump test was conducted

10

on OW~15 using the same protocols as OW-12. Stevens
water~level recorders were set up on P-7 and P-6 for this
test. OW-12 was used as the background well during the
course of the test. The discharge rate for thi. test was
found to be 12.8 pgm. At the completion of the test a

100 minute recovery test was performed.

OW-7 was pump tested on August 21, 1984 using a
submersible pump. Before starting the pump, pre-test
water levels were measured in OW-7 with the pump in the
well and also in the surrounding 2 inch observation
wells. During the course of the pump test, water levels
were taken regularly in the observation wells and the
pumping well, This data was recorded on pump test forms
and plotted on graph paper in the fleld. The rate of
discharge was checked regularly and remained constant at
12 gpm throughout the test. At the end of the pump test
(t = 8.5 hours) the recovery of water levels were

measured for 100 minutes.
1,7 BAdditional Work

the following additional investigative work not included
as part of work outlined in Attachment B of the

Administrative Order of Consent will be conducted.

AR300198
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A test pit investigation will be performed in the former
PVC resin storage pit as identified in Attachment A of
the Administrative Order of Consent, The purpose of this
investigation is to determine if any residues of EDC or
VCM remain in this area. The test pits will be excavated
by a conventional rubber-tired backhoe to four feet into
natural deposits or a maximum depth of eight feet. A
geplogist will visually inspect and log test pits in this
aéea and collect selected soil samples for EDC/VCM
analysis. It is envisioned that ten test pits will be

excavated,

AR300199
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2,0 REMEDIAL RESPONSE OBJECTIVES AND CRITERIA FOR )

oy

EVALUATION OF ALTERNATIVES

The general objective of this remedial response is to
effectively mitigate or eliminate damage to, and provide
adequate protection of public health, welfare, and the
environment from the ground-water contamination that has
been identified and discussed in the report on
Hydrogeology and Ground-Water Conditions at the Delaware
City Site submitted by Roux Associates, Inc., February 4,
1983,

2.1 Objectives and Site Specific Goals

Specific objectives have been developed for this Site
which are consistent with the general remedial response
objective. These site specific objectives are divided
into two categories: source abatement and mitigation of

the existing plume of contaminated ground water.
A) Source Abatement

Development of cost~effective method(s) for eliminating

the continued release of EDC, VCM and TCE to the ground

water from the sources identified in the Administrahﬁréoozﬂo
Order of Consent dated May 23, 1984, Lo

o

-/

ROUNM ASSOCIATES INC
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B) Mitigation of Existing Plume of Contaminated Ground Water"

1) Development of a cost-effective method(s) for
eliminating the potential direct exposure via human
consumption for those receptors which have previously
been identified as being impacted or have the
potential to be impacted by the existing ground-water

plume.

Development of a cost-effective method(s) to ensure
natural or artificial containment and/or cleansing of

the existing ground-water plume.
2.2 Evaluation of Criteria

In an effort to establish a means of evaluating the
effectiveness of developed remedial alternatives, Section
300.68(h) of the National Contingency Plan (NCP) was
reviewed. In accordance with the NCP, the following
criteria were selected and weighed in order of importance
to evaluate the effectiveness of the developed
alternatives:

(1) Long term reliability

(2) Implementability

(3) Long and short term environmental impacts

(4) Operation and maintenance requiremenipaB 3 0 0 20 |
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(5) Public acceptance
(6) Time to implement

(7) Worker/community safety

The remedial alternatives will be ranked using the matrix
approach as described in Chapter 3 of the EPA Final Draft
Guidance Document for the Preparation of Feasibility
Studies dated November 15, 1983 (Attachment I) with the
criteria described above. Weighting factors which
reflect the relative importance of the aforementioned
criteria will be assigned, The various technologies
which comprise each alternative will be evaluated
individually; after which an overall rating will be

determined for each alternative.
Cost estimates will be prepared for the top three

remedial alternatives in each area (source abatement and

ground-water plume mitigation).

n3300202
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3.0 INITIAL SCREENING OF GENERAL REMEDIAL OPTIONS
In accordance with the remedial objectives, two major
categories will be pursued in the development of a

general approach toward remedial action: source abatement

and ground-water plume abatement.

3.1 Source Abatement

The report by Roux Assoclates on the hydrogeology and

ground-water conditions at the Delaware City Site
indicated that the source(s) of EDC, VCM and TCE
contamination is located within the existing plant site.
Further investigation revealed five sources of EDC, VCM,
and TCE. These sources have been identified in the
Administrative Order of Consent: off grade batch pit,
aeration lagoons, storm water reservoir, buried sludge

pits, and former PVC resin storage pit.

A site inspection was conducted by Malcolm Pirnie (August
16, 1964) in which the identified sources were inspected.
Past and present operating practices were reviewed with
Stauffer and Formosa personnel. Past and present

disposal practices are summarized by source as foilows:

AR300202
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off~Grade Batch Pit: BAn unlined earthen lagoon receives
wastewater from the 8-1 and 8~2 production areas when the (,\
wastewater sumps in these areas overflow., Solids are -
deposited in this lagoon which must be pexiodically dug

out and disposed.

DMeration Lagoons: Two aeration lagoons with concrete
bottoms and gunite sides receive process wastewater for
treatment. Solids build up in these lagoons which must

be periodically excavated.

Storm Water Reservoir: The Storm Water Reservoir is used
for stormwater collection and occasionally receives
wastewater from the E-2 production area when the

vastewater sump overflows.

Buried Sludge Pits: Unlined pits were used to dispose of
solid off-grade PVC resin material and cleanouts of
sludge from the earthen lagoon. The pits have now been
capped with a PVC cover designed to prevent percolation

of rainwater.

Former PVC Resin Storage Pit: A former PVC resin storage
pit has been emptied and backfilled. This area will be
further investigated to determine if residual EDC/VCM

remains. This work will be accomplished during the week
of October 22, AR3OUZO“

e

Y

1f the page {ifmed in this frame 4s not as neadable on fegible as this
Labek, it 4is due to aubAtandard colon on condition of the oniginal page,




ORIGINAL
(Red)

Potential remedial options were discussed with Stauffer
and Formosa personnel during the investigation. The
remedial options have been divided into four general
categories. These general options are described as

follows:

1. No Action: Current plant operations would continue.
No modification would be made to existing sources of

contamination.

Modification of Plant Operations: This general
option involves assessing how current plant
operations may be modified to limit the discharge of
contaminants to the ground water. One such
modification is the reduction of EDC usage as a
cleaning solvent within the plant. Currently the
plant is looking to eliminate EDC usage by year end
1984. Other modifications include preventing
spillage of both raw material and product and

preventing the overflow of process waste sumps.

Modification of Source Structures; This general
option involves evaluating how the sources of
contamination may be modified to limit further
emission of material. Such modifications include

00205
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liner material can be found. Also included would be
diking the product handling areas and wastewater
sumps to capture spills and overflows. Primary
clarification may be implemented prior to aeration to

centralize solids handling,

Removal of Sources: This general option involves
evaluating the effectiveness of removing existing
gources of contamination such ac the buried sludge

pits.

Use of Containment Structures: This option involves
evaluation of isolating and/or capping existing
sources of contamination. Feasible technologies that
fall under each remedial alternative will be

identified and screened.

3.2 Evaluation of Remedial Alternatives - Ground~-Water

Plume

The purpose of the remedial alternative evaluation is to
use site specific data to identify any conditions which
may limit or enhance the use of specific remedial
technologies. The feasible remedial technologies that

are being screened include ground-water controls and

AR300206
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plume management. The following remedial alternatives

are being evaluated in detail.

Ground-Water Withdrawal

The pump test data when interpreted will help evaluate
the feasibility of an interceptor well system. The
aquifer coefficients will enable an assessment of the
number, spacing and pumping rates of any wells that would

comprise such a system.

Ground-Water Treatment

Ground-water treatment may be required as part of any
plume containment option, depending upon the ultimate
disposal of the withdrawn ground water. Feasible
treatment technologies that will be screened include
biological, chemical and physical treatment, treatment
within the existing on~site wastewater treatment facility

and treatment at a publicly owned treatment works (POTW).

Formosa Plastics Corporation, Delaware may be able to
utilize withdrawn ground water for thelr process water.

This will be evaluated.

AR300207
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b
The feasibility of plume management will also be
evaluated. The following information will be obtained

and synthesized into this evaluation:

(a) An identification of all water supply wells in the
area and determination which may be threatened by
the plume if no interceptor well system is employed.
A determination of the availability and costs of
providing alternative water supplies.

A determination of probable future uses of lands
above the plume and in the path of the plume, and
the estimation of the probable effects the presence
of the plume will have on these uses.

A determination of the potential discharge rates of
EDC/VCM in ground water into surface-water bodies
and calculations of dilution ratios and the
classification of these bodies.

A determination of if, and how many more monitoring
wells will be needed beyond present plume boundaries
to evaluate long terwm migration of the plume.

An evaluation of the possibility of migration of
EDC/VCM through the underlying aquitard,

AR300208
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Other Options Considered but Eliminated from Further

Evaluation

No Action - Ground Water - This alternative has been
evaluated and, is not considered feasible., Alternative
water sources have already been supplied to impacted

domestic well users.

- In-situ Permeable Treatment Beds to Treat all Ground
Water. The installation of activated carbon treatment
beds may not be effective in removing EDC and VCM. The
lateral extent of EDC/VCM and the greater saturated
thickness near Route 13 would make the installation and

maintenance of treatment beds difficult and costly.

In-situ Treatment of Ground Water. This technology has
been less used than other methods at sites so its

reliability factor is uncertain.

Complete Plume Containment by Slurry Wall: This
alternative would involve the installation of a slurry
wall to contain the plume. However, the area of the
plume is large and isolating the plume would eliminate a
significant portion of ground water in the Columbia

aquifer from future use.

18300209

1§ the page filmed in this frame i4 not as neadable on Legible as this
Label, it i4 due to substandard color on condition of the oxdiginak page,




0 2inAL
(Red)

ATTACHMENT

AR300210

. 1§ the page fifmed in this frame 4 not as neadable on Legible as this
Label, it s due to substandasd colon ox condition of the ordginal page.




0R5tAL
(Red)

rinal Draft

GUIDANCE O
THE PREPAKATION OF FEASIBILITY STUDIES

Prepared for:

U.S. ZNVIRONMENTAL FROTECTION AGENCY
Municipal Environmental Research Laboratory
26 West St. Clair Street
Cincinnacl, Ohio

and

Offica of Zmergency and Remedial Response
401 M Screat, SW
(Wi=546=3)
Washington, D.C. 20460

Compiled by:

JRB ASSOCXATES
8400 Wastpazk Drive
MeLaan, Virginia 22101

Prepared by:

Environ
Environmental Law Institute
IC?, Incorporaced
JRB Associates
VS Corporation
Radian Corporation

Hovember 15, 1983 ARSOUZ"

1§ the page filmed in this fname {4 not as readable o Legible as this
Label, it is due to substandand vcolor on condition of the ondginal page.




ORIGINAL
(Red)

CUAPTER 3
TECHNICAL EVALUATION

One o!.tht firac concerns of the detailed analysis of alternatives
{dentified in the scresning process is the detarmination that suggested
technologies are technically appropriate given specific site conditions.
Section 300,68(i) of che NCP requires the following:

"(1) Daetailed Analysis of Alternatives

(1) A more detailed evaluation will be conducted of the limited
number of alternatives that ramain after the inicial
scceaning. .. !

(2) The detailed analysis of each alternative should {nclude:

(A) Refinement and specification of slternatives in detail, -
vith emphasis on the use of established technology;

—
Evaluation in terms of enginesring implementation, or
constructability;

(E) An analysis of .., msthods for mitigating (adverse
environzental} iﬂplcll:..."
. .

Each remedial slternative is to be evaluated and rated relative to one another
with respect to performance, relisbility, implementability and safaty
considerations. Tha D&S Manual, the Corps of Engineers Engineer Manual
“Prelininary Guidelines for Selection and Design of Remedial Systems for
Uncontrolled Hazardous Waste Sites" (EC 1110-2-600), and the EPA publication
"Handbook for Remedial Action at Waste Dilpolil Sites" (EPA=625/6=82-006)
provide {nformation and additional veferences which will aid the user in
pecforning these datailed analyses of alternatives, The results of these
evalustions provide the relative technical feasibility of remedial alter=

natives that are included {n the cost-effectiveneas summary evnluh:hoﬁ.ooz l 2
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Klenents of cachnical feasibility are discussed balow in sections 3.1 to 3.4
and & suggescad format !a; sumarizing thase avaluacions is presented ia
section 3.5,

3.1 PERFORMANCE

There are two aspects of ramedial actions that determine tha desirabilicy
on the basis of parformance, chese ars: effectiveness and useful 1ife. The
effectivaness of an alternative is the degree to which it will accomplish ics
design objectiva. The useful 1ife is the length of time that the design level
of effectiveness can be maintained,

.j.l.l Effectivensss

The NCP distinguishes source=control activicies from o!!-li:; sctivities
and the design objectives of ramedial activities are generally developed in
these terms, Proposed rlnud!kl tachnologies should be evaluated in tarms of .
the ability to perforn intended functions such as containment, diversiom,
ramoval, destruction, or treatment, Aay special site or waste condition
chazacteristics which affect parformance should be considered and the design
tailored to accommodate those conditions. The evaluation also needs to con-
sider hov effactivaly the component technologies can be integrated to provide
an ovarall effective alternative. Where possidle, Jcni:n specificacions
should be developed in order to ensure effactive performance, These specifi-
cations should recommend, where applicadble, ASTM, AASHO, or other appropriste
enginesring standards. Of course, standards are not available for all
applicacions at hazardous wasta sites; in these instances performance
specifiications based on best engineering judgement must be daveloped,

N

3.1,2 Useful Life

Most ramedial engineering :achnolozill,.vi:h perhaps the axception of
removal or destruction, deteriorate, For some technologies, the eventual
daterioration can ba somevhat ameliorated through proper operations and
maintenance, However, eventually the technology may require replacement. In
other {nstances no maintenance is possible and replacement {s required after a
certain length of time. Each alternative remedial action should be evaluated

o ettt

AR300213
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in terms of the projected service lives of the cechnologies of which it is (f"\
?céfrilcd. Of course, this aspect of tha cost~sffectiveness analysis is also ‘
saen in the cost analysis in terme of the costa of aperation and maincenance,
Hovevar, the effects of the useful life of the project cannot be totally

avaiuated in terms of operation and maintenance costs, Resource availability

in the future, zeliabilicy og the technology (vhich will be discussed below)

as vell as tha appropriataness of the technologies, are also aspects of the
alternative that are considered and indicated by an analysis of the service

lives of the technologies and the useful life of the project.

3.1 RELIABILITY ’

, Remedial alternatives generally represent not only the investment of
considerable resources but also the methods by which public health and the
environment are protected from threats due to hazardous subscancei, The
reliability of such measures {a a matter of graat importance. Two aapscts of
renedial technologies that provide information regarding relisbility are the
operation and maintenance (0&M) requirements and the demonstrated reliability ™
of the technology at sites of similar characteristics.

3,2,1 Operation and Maintenance Requirements

Evalustion of the 0&M requiremants of remedial ‘alternatives should
considar the reaources required for effactive and reliable performance. Such
sn evaluation emphasizes labor and materials in terms of their availability
rather than strictly in terms of costs, The cost component of O&M evaluations
s discussed in Chapter 7, Also, the frequency of necessary OfM nperations
and their complaxity should be considered in the evaluation of alternacives,
Technologies requiring frequant and/or complex O&M activities should be
regarded as less reliable than technologies requiring little and/or straighc-
forvard O&M sctivities,

' 3.2,2 Demonstrated Performance

The usar should give preference to technologies that have %cnn proven to
be effective under vaste and site conditions similar to those anticipated
during lmplementation, In some instances bench scale and pilot plant studies

AR3002 1
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will be necessary to determine actual performance charactaristics. Thase
51;:;-;;:-;II;:_;EII| scudies vill, in general, Ga Zhcluded as part of the
reasdial {nvestigation, The technical analysis of remedial altarnacives

' should not be based upon presuzed performsnce of untestad methods.

As mora experisnce is gained in the applicacion and development of
ramedial technologies, a broader spectrum of activicies will have demonstratad
performance. Now, however, many tachnologies are still in the research and
developwent dtages. If such cechnologies are included in suggested remedial
altarnativas the user should be cartain to {nclude {nformacion from author=
icies devaloping the tachnology supporting its use and giviag sn avaluation as

"to {its expacted reliabiliey,

3.3, DMPLEMENTABILITY

Important sspects of ramedial alternativas also to be avaluatad are
{uplementability, that is the relative ease of {nstallation, and the tizes
rcquirad':o offact a given lavel of respense. The ezse of installation is
generally known as constructability aad is determined by conditions both
"internal and exteroal to the site, The time requiresents can be genecally
classified as the time to implement a given technolegy and the time required
before rasults are actually realized.’ '

3.3,1 Construceabiliry

The constructabilicy of any remedial altarnative is deternined by con-
ditions imposed by the physical characteristics of the site and by conditions
. imposed by factors extarnal to thoss of the site, Each remedial technology
should be evaluated on the basis of chese two fundamental fuctors,

3.3.1.1 S8ite Conditions

The evaluation of the constructability of remedial technologied with
respect to site~specific conditions is fundamental to the technical analysis
of alternatives. Thought of in its simplest terms, conatructability with
respect o site conditions is an evaluation of the ability to actually build,
construct, or implace the remedial technology under conaideration. * This
concapt should .not be confused with effectiveness.

AR300215
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3,3,1.2 Conditiops External to the Site Grf\

Conditions external to the site that affect the implemantability of
vemedisl technologies fnclude the ability to obtain any necessary permits
and/or access to the site as they are govarned by federal, state, and local
rules and rogulations, the availabilicy and acceptability of off-site disposal
sites, and equipment availability for construction activities.

Certain types of remedial sctivities may require zoning clearances and
local peraits {n addition to compliance with applicable Stase and federal
tegulations. Chapter 5 discusses some of thess statutes in more detail. In
addition, the acceptability of the proposed remedial action to the community '
can' be of fundsmental importance in determining the implementability of the
action. The user should conaider these, and any other spacial eiscuultlncoo
that affect the proposed alternative, in evaluating the implementability of

the action,

3.3.2 Time ,

\ The tima element of ramsdial efforts is an important aspect of site
remadial planning. Emphasis should be placed on quickly aliminating exposurs
to hazardous substances, 1In this respect two measures of time that should be
addrasped are the time to implement a remedy and the tine it takes to actually
see beneficial effacts of the implemented remedy,

3.3,2.1 Tizme to Implement

Implementation time includes the time it takes for special studias,
design, construction and any other technical factors which may be required for
the actual {mplemantation of tha alternative. Implementation time estimates
should consider the effect of veather conditions, unanticipated site
conditions, and safety precautions on tha schedule. The user should evaluate
the alternative in terma of the most likely construction schedule, This
analysis may be based on enginearing judgement gained from experience at
slnilar sites or on such atandard engineering procedures as critical path
analyses,

1R300216

)

1 the page filmed {n this frame 44 not as neadable on Legible ah this
Labed, it {4 due to substandakd colon o condition of the ondginal page.




ORIGINAL
(Red)

1.3.2.2 Timy to Achiave Densficial Results

Tev temadial alternacives achiave instancanecus results, Generally,

. considerable time is required from the and of construction until fesults are
actuslly saen, During this period it is comson that sncillary seasures, such
as the tinporlry provision of alternative potable vater supplies or temporary
relocation, are taken to mitigate the threac. The user should evaluate aach
alternative {n cerms of the time it takes to sen beneficial results in the
environment: that is, exclusive of any sncillary seasuras wvhich are in place
to provide temporary protection to human health or the enviromment. Bene~
ficial results should be defined as the reduction in levels of contamination
required for the procection of public heslth (see Chapter 4) or the environ=-

*went (see Chapter 6),

t

3.4 SAPLTY

Each ramedial alternative should be avaluaced with regard to safety,
“This evaluation should includa threats to the safecy of any nearby ccmmunities
and environments as well as to the workers, during implemencacion of the
‘Alcnrulclvn. Major risks to consider are firs, explosion and exposure to
hazardous substances.

" The Joint EPA, OSHA and NIOSH guidelines, or the Corps of Enginesrs
guidance, which have been prepared to ensure the health and safety of wvorkers
at uncontrolled hazardous waste sites, nl& ba used to datermine the risk to
worker heslth and safety during implementation., Altarnativas should be
designed to minimize risk during construction and should be evaluated in terms

" of the extant to which the final design can ensure auch safety.

3,5 SMMMARY OF TECHNICAL FEASIZILITY

Figure 3=1 will assist the user in avaluating tha remedial alternacives
based on performance, reliability, implemencability and safety conlihnrn:ions.
The various tachunologies which cogprilc exch altesnative will be evaluated
individually; after which an ovarall rating will be determined for that
alternacive, The user should assess sita conditiona that would affect the
constructabilicy of sny tachnology and deternine design and/or siting criteria

AR300217
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to achieve a favorable cutlaok for constzuction. The user should rank each
alternacive based on lta componant technologiss, Howaver, the user should
axplicitly deternine these individual components of the ovarall cost=
. effectivanass analysis. MHeasures thac aggregate many factors camnot be
affactivaly used in distinguishing batveen alternativas having sinilar cost-
affactivaness ratios. See Chapter 8 for further discussion of this concept.
On Figure J~1 alternatives are listed in the laft colusn. Each
alternative is desceibed {n terms of its componenc technologies. These are
{ndicaced by A=1, A=2, and 20 on, of alternative "A" {o the Table, For
example, altemative "A" may consist of site capping, diversion dicches, a
slurry vall, groundvater pumping, and treatment of the effluent. The user zay
‘chooss to rank the alternatives snd technologies in order of :huif relative
desirability vith respect to esch critarion, or to rate each alternative and
tachnology with respect to tha absolute degres to vhich the alternacive or
technology effectivaly fulfills each criterion. If the ralacive evaluation
mechod is chosen the highest aumber ls generally the number of alternatives T
under consideration. If the absolute evaluacion method is chosan the
.numerical values are generally ranges such as 1 to 10, 1 to 5 or =1, 0, +1,
vith the lovese nuaber representing a "base line" alternativa., Whichevaer is
chosan, the user should provide a consistent numerical ranking with the
highast number indicating the wost desirsble alternactive or technology under
aach criterion,

The only exception to the above lcoring is the cricerion for tize, The
numerical value for time should be the number of months or years relevant to
. each technology or altarnative. The overall time should be the sum of the
time requized for implementation snd to achieve beneficial results. Note zhat
the time to ses benaficial results should not include implemencation time.

¢« In addition to the numerical descriptions of each alternative thers is
allovance for comments, The comments undar each sub-heading should imclude
any outstanding featurce vhich render the tachnology pavticularly desirable,
or any Mimications which may hinder its use for remedial action at the site.

AR300221

14 the page (ifmed in thid faame i4 not a4 neadable on Legihfe as this
Label, 4t 44 due to substandard colon on conddition of the ordginal page,




